Introduction: Tuberculosis (TB) incidence among tribal patients is high owing to their social and geographic vulnerability. Ensuring adherence to TB treatment among them remains a challenging task as it is dependent on socio-cultural and environmental factors. Objective: 1) To know the individuals' perception of TB disease and anti-TB treatment; 2) To explore the personal, social, family and cultural factors influencing on patient's treatment adherence; 3) To identify the challenges faced by health care providers in delivering services to the tribal population. Material and Methods: A descriptive qualitative study conducted among tribal patients (n = 16) and health providers (n = 6) of Manathavady TB unit, Wayanad District of Kerala. The data were collected through in-depth interviews (IDIs), audio-recorded in Malayalam, transcribed verbatim and translated into English. Transcripts were analysed using manual descriptive content analysis. Results: Most of the patients were oriented about the importance of completing TB treatment though lacked awareness about its causation. The supportive attitude of the community further encouraged them to continue TB treatment. However, substance abuse emerged as the biggest challenge to treatment adherence particularly among males. While accessibility to the health system, animal confrontation, and disaster risk emerged as barriers owing to the geographic landscape of the community, health services were found to be acceptable, available and affordable to all the patients. No stigma or discrimination was perceived by the patients at family, community and health system level. However, their beliefs in herbal medicines and conduct of certain rituals delayed them for seeking care. The personal commitment of the health care staff How to cite this paper: Rajan, Journal of Tuberculosis Research helped the TB patients to adhere better with the treatment thereby yielding best results. Conclusion: The TB treatment adherence among the tribal population was satisfactory due to personal, social and health system support. However, alcoholism and geographic vulnerability were perceived as the challenges in ensuring treatment adherence.
Introduction
In India, tuberculosis (TB) remains as major public health and accounts to nearly 27% of the global burden [1] . Despite, the implementation and efforts from the Revised National TB Control Program (RNTCP) since 1997 onwards the incidence of TB has been at an estimated 211 cases per lakh population [1] . The distribution of TB is uneven across different sections of the population in the country. The unreached, marginalised communities, people facing socio-economic challenges, those working and living in high-risk settings and poorest are accounted for a huge load of TB [2] .
The studies conducted among the tribal population or communities in various parts of the country suggest that this population has a higher TB incidence when compared to the general population [3] . It is seen that poverty, undernutrition, illiteracy, alcoholism, substance abuse and poor access to health care are few of the factors responsible for this [4] . The tribal population is underprivileged group with complex social structure and their adherence to the long duration of tuberculosis treatment is also dependent on many socio-cultural-environmental factors. This apart, the interaction between patients and health care providers and other social influences are important dimensions for understanding adherence [4] [5] . Though TB patients receive treatment from treatment supporters, lack of awareness and social stigma are barriers in the successful implementation of RNTCP and ensuring treatment adherence [6] .
The state of Kerala in deep south India has a good general health system and has achieved most of the national targets set by the Government of India for most of the health programmes including the RNTCP [7] . The state has also undertaken vulnerability mapping as a part of TB elimination plan which shows that there are equity issues in delivering services to the tribal communities [8] . The highest concentration of scheduled tribes is seen in Wayanad district (37.36%) of Kerala where TB remains a major health issue [9] .
The treatment adherence mechanisms under RNTCP have a spectrum of activities for patients and health care providers which include training programs, health education, a routine reminder for patients to consume drugs and follow-up examination, financial incentives and reimbursements to patients direct or indirect costs, peer assistance, directly observed treatment and loss to retrieval actions. But still, the treatment adherence continues to be a challenge in tribal areas due to the geographic and social milieu of tribal population [10] [11] . Though many studies have been conducted globally on adherence among TB patients there is sparse literature from Kerala, India to understand the multifaceted dimensions and determinants of treatment adherence among the tribal population in a state which has remarkably performed well in health and development indicators over the years. This understanding helps the policy makers and the programme implements to devise newer strategies with an emphasis on weakening links. We conducted this study 1) to know the individual's perception of TB disease and anti-TB treatment; 2) to explore the personal, social, family and cultural factors influencing on patient's treatment adherence; 3) to identify the challenges faced by health care providers in delivering services to the tribal population.
Methods

Study Design
A qualitative study involving key informants' interviews of TB patients and health care providers.
General Setting
The district of Wayanad has a population of 0.82 million with a literacy rate of 89% and with a population density of 384 persons per square kilometre [12] . It is situated in the top north-east corner of Kerala and is known for its cool temperature and woodlands. A various group of tribal population is living in different ecological conditions in Mananthavady block (sub-district administrative unit).
Paniya, Adiya, and Kattunaikkans group are the most marginalized tribal communities in this block especially on parameters of social, economic and education.
Specific Setting
The study was conducted in Mananthavady TB unit, Wayanad district. The RNTCP is being implemented in the district since 2001. The district hospital is the only tertiary public health facility to deliver health care services to tribal communities and other less privileged sections of Wayanad.
Study Population
All the TB cases registered in Mananthavady tuberculosis unit (an RNTCP program management unit for 0.5 million population) during January through June 2018. During this period, there were 663 tuberculosis cases registered under the program. Of which 118 cases were notified from the private sector and 545 cases were from the public sector. Nearly 24% (162) of patients registered belonged to the tribal population. The key personnel involved in the implementation of the programme in the region were also interviewed. 
Sample Size and Sampling
There were 56 cases registered for treatment during the study period. We selected the patients randomly and conducted the interviews until the saturation point was obtained. The six key informants from the said TB unit who were proficient and willing to participate were chosen. The cadre of the key informants interviewed included the medical officer, senior treatment supervisor (STS), Coordinator, Accredited Social Health Activist (ASHA) workers and Anganwadi teacher.
For the purpose of the study we proposed the following operational definitions 1) Adherence: The degree to which the person's behaviour corresponds with the agreed recommendations from a health care provider; 2) Non-adherence: The degree to which the person's behaviour does not correspond with the agreed recommendations from a health care provider.
Data Variables, Sources of Data and Data Collection
Qualitative data were collected through key informant interviews (KIIs) of patients and health care providers. Interviewers guide were developed after discussion with the key persons involved in TB care to collect information. A pilot study was conducted to review the interview guide and prompts Interview guides were semi-structured, open-ended with probing questions. The questions mainly included the following areas 1) personal factors like level of awareness and knowledge, motivation, employment status, treatment duration, substance abuse and adherence of the patient to the treatment; 2) social factors of adherence which included accessibility, availability, affordability and acceptability; 3) Family factors like emotional and material support; 4) Community factors which include attitude and support of colony people; 5) Cultural factors that include health-seeking behaviour, belief system, and stigma and discrimination because of caste and illness were identified. 16 patients registered during January 2018 to June 2918 were randomly selected from TB register. Interviews were carried out by principal investigator in local vernacular language (Malayalam). The principal investigator is a female social worker and community health worker with training in qualitative research methods. The participants were made aware by explaining them about the study and the need for their involvement in it. Informed written consent was obtained before the interview. After participants approval, the interviews were audio recorded and conducted at a time and place convenient to them and they lasted for 30 to 45 minutes. All the patients were interviewed till the point of saturation is obtained. The study was conducted at the houses of patients as per their convenient time and date. Family members of patients were presented at the time of interview in most of the cases depends upon the size of home. Interviews of 15 patients were done at the houses of patient. Only one interview conducted in anganwadi to ensure privacy of that patient. Interviews with health care providers done in TB unit except ashas. Ashas were interviewed in their respective homes.
Data Analysis
The data were collected by interview using the interview guide and all the conversations were audio recorded. Recorded data were transcribed and translated into English. Transcripts were made the same day based on the verbatim notes of in-depth interviews by the PI (JL). The transcripts obtained were compiled and the PI read the transcripts to become familiar with the data. Manual descriptive content analysis was used by the PI for analysing the transcripts. It was reviewed by the second investigator (TA) to reduce interpretation bias and increase to the credibility of the findings. The decision on coding rules and theme generation was taken by using standard procedures and consensus. Any distinction between the two the investigators were resolved by discussion. A total of 26 codes were created and 8 themes were derived from them. The outcomes have been exhibited in eight sections. The main themes derived were personal, social, familial, community, health system, cultural factors and the perceived enablers and barriers by health care providers. The themes that have emerged under every one of the sub-headings are presented.
Ethics Approval
The ethics approval was obtained from the Union EAG, Paris and administrative approvals were received from State Tribal Welfare Department of Kerala and the Department of Health and Family Welfare, State Health Services, Kerala. The permission was also obtained from the District TB officer of Wayanad district. The study followed the principles of confidentiality, the voluntariness of participation and informed consent. The study objectives, methods, and guiding principles were presented to the patient's family giving them the chance to ensure that the investigation was done to the greatest advantage of the family. Along these lines, all participants in the study were educated about the purpose and significance of the study. Confidentiality and privacy of the study participants were ensured to the best possible extent.
Results
Characteristics of Study Subjects
Most TB patients 33 (59%) were in the age group of 25 -69 years, 30 (54%) were males, 44 (79%) were married and 46 (82%) were working. Most of them worked in unorganised sectors as labourers however during the study period only four of them were working. Majority of the patients were from Paniya, Adiya, Bettakuruma and Kattunaika community. Nearly 20 (30%) of the population consumed alcohol and 40 (70%) had the habit of using tobacco. The socio-demographic characteristics of the study population are shown in Table 1 .
Patients Perception and Factors Influencing Adherence
We achieved the saturation point on conducting the interviews of sixteen patients (10 males and 6 females). The perception of the disease, the anti-TB of the language barrier and personal situations unique to those two participants ( Table 2) .
"In our community, most of them consult a doctor in the last stage; that is the specialty … whatever may be the symptoms, even if it is fever or some other illness, our community people will delay taking treatment and visit the hospital in the last stage" (46-year-old female patient) "I was very much afraid of injection, so once I got TB, I refused to go to the hospital and also ran away to the forest on seeing Asha worker." (24-year-old male patient) Fear and anxiety about the treatment resulted in one of the participant's decision to skip doses ( Table 2) .
 Employment status and treatment duration: All of them stopped working due to physical illness. Consequentially, they had financial constraints, but it helped towards better adherence. Though, long duration of treatment was a barrier to patients' economic sustainability ( Table 2) .  Substance abuse: Male patients consumed alcohol, chewed tobacco and smoked beedis. Health workers found it difficult to administer medicines to them and making them adhere to treatment. All female participants except one were chewing beetle nut and tobacco but it didn't affect their treatment adherence ( Table 2 ).
Social Factors
 Accessibility to care services: Overall eleven patients encountered difficulties to reach hospital especially during emergencies. The confrontation of animals especially in unusual times was the major threat to patients and health care providers. Though link roads were constructed to all tribal areas, patients had to walk long distances to catch bus and bus services were not available all the time. Except for two patients all adhered to treatment because of self-motivation, constant family and community support and contribution of health care staff. Patients reported having received their drugs and food kits even during the floods ( Table 2) .
"No, it was not much of an issue as I was able to walk so, I had had only to catch the bus on time and go to the hospital. But yes, if one becomes seriously ill or too weak to walk, then it is rather difficult to travel by bus, then one must depend on a private vehicle. They are not readily available here. Then travel expenses become higher". (37-year-old male patient)  Acceptability: All the patients were received with the utmost care and the health care providers had positive enforcement on information and treatment ( Table 2 ).  Availability: Fourteen participants said that health care providers were always available in the hospital. Only two participants didn't meet the physician when they reached the hospital. No shortage of drugs was reported even during exigencies (Table 2 ).
Familial Factors
Patients' families acted as the primary support system and provided emotional and material support with no reported indifference or isolation. In almost all the cases, family members accompanied the participants to the hospital ( Table 2 ).
Community Factors
Majority of the participants said that the community people were supportive. Journal of Tuberculosis Research
Only two participants said that only their family supported and not the colony people. Two other participants said that their community did not support (Table 2) .
Participant's comment about family and community support is as follows:
"My elder sister took care of me always. I never feel isolated or lonely because of TB. I myself kept a distance from them since it is an infectious disease. I don't want to give my illness to others. Colony members are also very supportive. I used to attend marriage and other social functions of my community. Even today, I attended one marriage" (47-year-old male patient) Participant's response to the attitude of health staff is as follows:
Health System Factors
"Everybody showed sincerity towards me. When a health inspector visited our panchayat, he used to visit our house also. He always communicated everything with us over the phone. He scheduled plans for the next day and communicated them to ASHA worker one day in advance." (37-year-old male patient)
Cultural Factors
 Health seeking behaviour: Only one female participant had a visit to a faith healer in the initial months of her illness. With the continuous intervention by ASHA worker, she was restored to proper medical treatment ( Table 3) .
 AYUSH (Ayurveda, Unani, Siddha and Homeopathy systems of medicine):
Only two participants had approached and was inclined towards Ayurveda treatment initially and had purchased medicines from Ayurveda pharmacy ( Table 3 ).
 Belief System and rituals Almost all the participants relied upon traditional
plant-based medicines in the early days. Except two, all visited temples, performed Poojas and tied sacred threads in the initial months of TB for thwarting "evil eye" and "spirits" and approached RNTCP centre when they did not find any progress in their condition ( Table 3) .
"At first I didn't take herbal medicines too. I believe that the disease/illness will be cured by itself. Usually, I do not take medicines; if I happen to take medicines at all, it would be herbal." (31-year-old male patient) According to one health care provider about health seeking behaviour.
"The concept of sickness which we acknowledge and what the tribal people in the inner colonies acknowledge are different. Though they have some difficulty due to the illness, they try to adjust. If we are suffering from fever, we approach the doctor. But they approach the doctor at a later stage when they are so ill that they aren't even able to walk or have their food."  Stigma and discrimination because of caste and TB Almost all the participants never perceived any discrimination from his/her family, community and from the health care provider. Patients withdrew themselves from social gatherings because they acquired the information after their hospital visit regarding the spread of disease. People from the respective neighbouring communities were also very cooperative and didn't show any indifference towards the patients. Only one female participant told about the indifference shown by neighbours ( Table 3) . "I know TB will spread to others, but no one told me to stay away. All are my relatives only; they never said but I was careful as per doctors' advice." (16- year-old female patient)  Language barrier Participants never felt communication problem to express their feelings and symptoms since they could talk in the Malayalam language too though all tribal groups have their own dialects ( Table 3) . 
Challenges Encountered by Health Care Providers
We conducted six key informant interviews of health care providers which included Medical Officer-Tuberculosis Control, RNTCP Consultant, Coordinator, Senior treatment supervisor, ASHA workers, and Anganwadi teacher. All of them had a varied experience of delivering TB care services (3 -20 years).
Enablers for Smooth Implementation
 Providers from the same population Few of the health providers working in the region were of tribal origin and that was leverage and facilitating factor for establishing a good rapport with TB patients ( Table 4 ).
 Perception of health staff
All were very cordial and actively involved with the patients irrespective of their caste or tribes (Table 4 ).
 Intersectoral collaboration
All participants adhered well to the treatment without missing doses only because of the collective active participation of health staffs at each level. Constant monitoring, encouragement and well-planned liaison with tribal and health department at all stages helped the treatment process and got favourable results (Table 4 ).
A health care provider with 7 years' experience narrated "We have started the compulsory supply of nutritious food for MDR TB patients from the tribal community with the support of the panchayat. We have coordinated with ITDP in 2014 and started the supply of nutritious food for all tribal TB patients. Earlier adherence level was very low among the tribal people when compared to non-tribal people. After the implementation of this scheme, tribal patients started adhering more to the treatment and their motivational level increased because they were getting food now. Moreover, the revenue department has started giving pension (Rs.1000/-) for TB patients; all these factors helped tribal TB patients to adhere more to the treatment."  (d) Training
All staff attended training programmes frequently that helped them improve their knowledge of TB and medication regimen and became well-aware of the importance of communication (Table 4 ).
Perceived Barriers for Implementation
 Intense belief in spirituality
Challenging conditioned behaviour during illness since participants had a mixed belief system. Some are inclined to home remedies and others towards poojas ( Table 4 ).
A health staff with 12 years of experience remarked "They perform some Poojas initially. Usually, these community people are like that. They perform Poojas whenever they fall ill. At a later stage only, they visit a doctor. They think that GOD will cure their disease" Journal of Tuberculosis Research "During the first few months, we thought it was the 'evil spirit (peypidichathanu)' so we performed some Poojas."  Substance abuse Majority of the male patients was alcoholic, so health staff had to put extra efforts to get the desired results (Table 4) .
A health staff with 20 years of experience said "Alcoholism is the biggest challenge among tribal patients. When we go and meet them, they will swear that they have stopped alcoholism, but they continue, they drink most of the evenings, and we cannot help it, because we can't be there with them for 24 hours. But for me, it's great that many people had returned to life through treatment A health staff with 7 years' experience narrated "General population has always wanted to live for tomorrow and for the children, but tribal people do not have such notions. People from other castes are worried about death and they do take medicines but tribal patients except for people from Kurichiya tribal, are less motivated to move forward in life. Yet, patient-centred approach of RNTCP helped them get quality care and that improved their condition"  Animal confrontation ASHA workers from deeper forest areas faced animal confrontation. Even the vehicle drivers were also hesitant to come in special circumstances (Table 4 ).
 Transportation
Long distance to remotest communities was a disturbing factor at daytime as well as in the evening especially when the patients encountered any emergency.
 Disaster Prone areas
Many tribal communities are situated in disaster-prone areas. During floods, all health staff was actively engaged and coordinated with the other departments as well as the community. So, the geographical landscape was an important factor (Table 4 ).
A health care staff with 8 years' experience remarked "We do face challenges to bring patients from the forest area. We can easily reach the colonies near the main road, but it is a bit harder to go to forest areas. But we never fail to provide treatment to anyone due to any of these traveling issues. No, we never stop providing medicines due to any reason. At any cost, we try our best to provide medicines. It was in 2018, during the floods, we faced some issues regarding the availability of medicines, regarding expiry dates. But somehow we managed it and never stopped providing medicines." Journal of Tuberculosis Research
The main findings of our study highlighted that the tribal TB patients were receptive and had a positive approach towards health care services. The tribal communities live in various ecological conditions ranging from plain, hills and hard to reach areas. They are at different stages of social, economic and educational development. In this scenario, we need to consider the social context while giving the treatment since adherence to TB management is closely connected with the same [10] . The study provided information on several factors that acted as enablers to adherence. They were awareness about TB, motivation, employment, treatment duration, family, community and government support, stigma and discrimination and belief systems. Similar studies were conducted and concluded that patient adherence to their medication regimens was influenced by the interaction of personal and social factors [6] [11] .
Most of the patients were leading a hand to mouth existence relying on casual labor to survive. After diagnosed TB most of them left the job and adhered well with treatment only because of the support from their family and community. These findings are consistent with the study findings reported in other countries [2] [13] .
Cultural factors like health-seeking behavior, language barrier, and stigma, and discrimination all were contributory to treatment adherence of patients. The study results reflected the influence of traditional beliefs that resulted in delayed seeking care and showed the importance of communication and lack of stigma in the care of TB. A large number of patients had no stigma because of caste and TB [11] [14] [15] .
Health system factors played a major role in TB management. The attitude of health staff and continuous health education about the importance of medication paved ways for positive adherence. The same was reported in a study conducted in Ghana [16] [17] .
The results drawn from the study proved that the health system is an important factor influencing adherence in tribal settings. Strong commitment by ASHA workers, treatment supervisors and other field staff who were in direct contact with patient, paved ways for positive treatment outcomes in this study [17] [18] [19] . Studies have reflected that reliance on personal commitment "beyond duty "rather than on program structure is one of the important enablers of treatment adherence. This study highlighted and proved the importance of personal commitment to health care staff at all levels [6] .
This study has very specifically noted the role and knowledge, attitude, practice and perceived barriers of ASHA workers in TB management. The current study has highlighted the importance of intersectoral collaboration in delivering health care services with a holistic approach which was similar to other settings [19] [20] .
Studies have shown that social environment interacts with biology and has repercussions on the prevention or progression of the disease to different stages [10] . The strategies developed by the public health programme should attach the cultural context for programme management. The findings on the alcoholism Journal of Tuberculosis Research faced by health staff were similar to those found in earlier studies on TB and treatment adherence [21] [22] .
The study has the following strengths and limitations. The strengths are 1) the patients were interviewed at their home or whichever place convenient for them, patients felt free to answer and it resulted in credibility of the data; 2) Health care staff were accompanied investigator while collecting data from forest areas so the bias involved is minimal; 3) We accessed a good number of patients though there were issues of accessibility and patients being alcoholics. The limitations are 1) There could be minimal errors during the transcription of the data;
2) The findings of the study should be generalized to other settings with caution as it is context specific. Based on the study findings we suggest following recommendations to the programme. 1) Active TB case finding in all the tribal villages at least once in a quarter should be carried out by the general health staff.
Eventually, it helps to spread awareness among the population and help in early diagnosis and increased adherence rate; 2) The ASHA workers working in hard to reach areas probably needs to be incentivised at a higher rate when compared to the workers working in plain areas; 3) Addressing the substance abuse specifically alcohol should be an integral part of the programme. The skill sets to address these issues among the health care workers should be adequately capacitated.
Conclusion
The tribal TB patients are receptive and have a positive approach to health care services. Good treatment adherence can be anticipated if patient care is through a customized approach by health care providers. A holistic approach towards disease management and community development with sustainable intersectoral coordination would help in favourable treatment outcomes.
